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DELIVERY OF RECONNAISSANCE-LEVEL CHARACTERIZATION REPORT - JGM-060-97 
Ref (a) Brian Larsen Itr , BDL-022-97, to J G Meyer, same subject, December 8, 1997 

Attached 1s Reference (a), which forwarded the Building 771 ReconnaissanceLevel Characterization Report' 
(RL,CR), as required by the draft Decommissioning Program Plan 

An anticipated milestone in WAD 34,7711774 Cluster Project, WBS Element 1 1 06 10 03, is to provide 
the Department of Energy, Rocky Flats Field Office @OE,RFFO) with the Bddmg 77 1 
Decommissioning Operation Plan by March 1,1998 The milestone compl&on cntma for this 
deliverable mcludes submission of the RLCR by January 2,1998 This letter sat~~fies that requirement. 

There 1s no specific format for this report, accordtngly the Closure Planrung Team generated this 
document ustng the Building 779 report as a reference If you have any questtons, please contact me at 
Extension 4827 
n 

G r e h e y e r  
Acting 771/774 Closure Project Director 
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INTEROFFICE CORRESPONDENCE 

DATE December 8, 1997 

TO J G Meyer, 771/774 Project Director, Bldg 111, X4827 

FROM B D Larsen, Closure Planning, Bldg T771J, X73 

SUBJECT 
@v 

Reconnaissance Level Characterization Report for 771/774 Closure Project 
BDL-022-96 

Attached is the final Reconnaissance Level characterization Report for the 771/774 Closure 
Project, dated December 2, 1997 This report IS also being submitted for inclusion into the 
771/774 Closure Project Management Plan If you have comments on the report they can be 
forwarded to me or directly to Mitch Stockdale (X5916) 

, 

-- . ,Attachment 
As Stated 

cc 
A Dowd 
D Hamnck 
M Stockdale (w/o attach) 
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1 0 INTRODUCTION 
The following information has been compiled to document a detailed walk-down, 
process knowledge, and analytical based characterization of the 771 /774 cluster 
The 771/774 cluster consists of the main 771 and 774 buildings and all additions 
and structures attached to or immediately adjacent to buildings 771 and 774 

2 0 PURPOSE. 
The purpose of this report is to describe the presence of materials and isotopes that 
will impact the closure of the 771/774 facility cluster The importance of the 
presence of these items is based on both worker safety and waste 
disposallregulatory concerns Each of the isotopes or materials has bekn identified 
through investigation of facility related documents, a thorough walk down of the 
facility, a review of historical data and process knowledge The inclusion of the 
listed hazards is as complete as possible without delaying the creation of this 
document for the collection of additional empirical analytical data The isotopes and 
materials of concern are contained in or are components of the process equipment 
and non-structural building systems or utilities Residual contamination may also 
exist in the building structure Reconnaissance Level Characterization Report (RLCR) 
may be used as a basis to define the required sampling needed to support facility 
deactivation, decontamination, and structural demolition Additionally, the RLCR 
provides information to support ALARA (As Low As Reasonably Achievable) 
planning for the protection of the workers and environment 

' 

3.0 SCOPE 
The scope of this document is to gather enough characterization information to 
document the characterization of the 771 facility at the reconnaissance level as 
described in the Rocky Flats Clean Up Agreement (RFCA) and Decommissioning 
Characterization Protocol (DCP) Additionally, this information will be used to 
support the generation of a Health and Safety Plan (HASP) and Waste Management 
Plans (WMP) The RCLR is compared against proposed decommissioning activities 
to determine if those activities are feasible and to identify the need for quantitative 
in-process sampling and analysis The facility closure process comprises six 
discrete phases, Major Hazard Reduction, Equipment Removal, Building 
Decontamination, Utility systems shutdown, Building Demolition, and Site 
Remediation The RLCR provides information to better plan for those tasks 
necessary to complete these phases, with the most appropriate protection to 
workers and the environment 

4.0 REFERENCES 

0 

0 

Basis for Operation Building 771 - Kai6er Hi11 Co 
Chew & Associates, History for Building 771 at the Rocky Flats Plant, April 1992 
(ref Contract No 06s 10044) 
Waste Stream Residue Identification and Characterization (WSRIC) for Bldg's 77 1 
and 774 
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0 Building 77 1 Chemical Control Database 

5.0 TERMS AND ACRONYMS 

ACM - Asbestos Containing Materials 
ALARA - As Low As Reasonably Achievable 
Am - Americium 
Be - Beryllium 
Blx - Benelex 
CFC's - Chloro-fluoro-carbons 
EPA - Environmental Protection Agency 
HASP - Health and Safety Plan 
HCI - Hydrochloric Acid 
HF - Hydrofluoric Acid 
Jig - Mercury 

HVAC - Heating ventilation and Air Conditioning 
MFP - Mixed Fission Products 
Pb - Lead 
PCB - Polychlorinated Biphenyl's 
Pu - Plutonium 
RLCR - Reconnaissance Level Characterization Report 
RCRA - Resource Conservation and Recovery Act. 
WMP - Waste Management Plan 
U - Uranium 

HNOB - Nitric Acid 

Deactivation. The process of placing a facility in a safe and stable condition t o  
minimize the long-term cost of a surveillance and maintenance program that is 
protective of workers, the public, and the environment until closure is complete 
Actions include the draining and/or de-energizing of non-essential systems, removal 
of stored radioactive and hazardous materials and related actions. As the bridge 
between operations and closure, based upon facility-specific considerations and final 
disposition plans, deactivation can accomplish operations-like activities such as final 
process runs, and also decontamination activities aimed at placing the facility in a 
safe and stable condition Deactivation does not include decontamination necessary 
for the dismantlement and demolition phase of closure, I e , removal of 
contamination remaining in fixed structures and equipment after deactivation 
Deactivation does not include removal of contaminated systems, system 
components, or equipment except for the purpose of accountability of SNM and 
nuclear safety It also does not include removal of contamination except as 
incidental to  other deactivation or for the purposes of accountability of SNM and 
nuclear safety 

Closure. Takes place after deactivation and includes surveillance and maintenance, 
decontamination, and/or dismantlement These actions are taken at the end of the 
life of the facility to  retire it from service with adequate regard for the health and 
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safety of workers and the public and protection of the environment For those 
buildings in which no deactivation occurs, the term includes characterization as well  
as the above activities The ultimate goal of closure is unrestricted release, or if 
unrestricted use is not feasible, restricted use of the site 

Decontamination The removal or reduction of radioactive or hazardous 
contamination from facilities, equipment, or soils by washing, heating, chemical or 
electrochemical action, mechanical cleaning or other techniques to  achieve a stated 
objective or end condition 

Dismantlement. The disassembly or demolition and removal of any structure, 
system, or component during closure and satisfactory interim or long-term disposal 
of the residue from all or portions of the facility 

Facilities Buildings and other structures, their functional systems and equipment, 
and other fixed systems and equipment installed therein, outside plant, including site 
development features such as landscaping, roads, walks, and parking areas, outside 
lighting and communication systems, central utility plants, utilities supply and 
distribution systems, and other physical plant features 

Hazard: A source of danger (!.e , material, energy source, or operation) with the 
potential to cause illness, injury, or death to  personnel, or damage to a facility or the 
environment without regard for the likelrhood or credibility of accident scenarios or 
consequence mitigation - -  

c 

6 0 BUILDING HISTORY- 
This section provides a brief history of the Building 771 /774 cluster, including 
significant abnormal occurrences The processes and events described below 
provide a historical account of the contamination incidents attributing to the 
facilities current condition 

Building 771 began operation in 1953 Building 771 housed five major groups 
Plutonium Recovery, Plutonium Special Recovery, Plutonium Chemistry, Plutonium 
Metallurgy Research, and the Analytical Laboratory Plutonium Recovery processed 
a variety of plutonium-bearing residues to  recover as much plutonium as was 
economically feasible Special Recovery Operations processed scrap metal and oxide 
residues containing elements and isotopes that could have otherwise contaminated 
or diluted the War Reserve plutonium stream Plutonium Recovery research and 
development groups in Building 771 supported and developed methods for 
recovering, separating, and purifying actinides The Plutonium Metallurgy group 
assisted the design agencies and plant productiyn in developing processes Liquid 
and solid samples were received by, or prepared in, the Building 771 Analytical 
Laboratory Samples were analyzed for plutonium, americium, uranium, neptunium, 
and other radioactive isotopes The laboratory was also used to analyze solutions for 
normality and for impurities present in the process streams 
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As one means of identifying the hazards in the building, past incidents were 
reviewed Most of the abnormal occurrences occurred during production Hazards 
inherent in the production processes such as operating equipment, and production 
volumes of various chemicals are no longer present Also, modifications t o  the 
building and improvements in the conduct of operations based on past incidents 
minimize the potential for reoccurrence of the major events and many of the less 
severe events 

A review of the Chronology of Incidents Reported In Building 771 is presented in 
Chew & Associates, History for Building 771 at the Rocky flats Plant Reports of 
radiological contamination and inhalation increased in the mid-1970s This was due 
to  better monitoring equipment and greater attention to monitoring of personnel 
Additionally, some reportability limits were lowered. Beginning in the early 1 980s, 
incidents of exceeding nuclear material safety limits began t o  appear as incident 
reports Major incidents are summarized below, as gleaned from the Chew reference 
and recent interviews with building personnel 

A large plutonium metal chip fire occurred in the Room 180 area in September 
1957, seriously contaminating the entire area (metals laboratory and most of the 
building) One drain line from Room 180 went directly to the outfall (Walnut Creek) 
and may have led to  contamination of the creek. Decontamination of the building 
(except Room 180) took approximately three to  six months. Room 180 was sealed 
for approxunately four years before it was decontaminated. Contamination remains 
under surface coatings in the Room 180 area (as well as other regions of the 
operational area of the building). Exte-nsive renovations to the area were made in the 
late 1960s, after completion of the decontamination efforts. The Zone I exhaust 
filters were modified to provide improved filter seals and to repair heat stress 
damage caused by the fire 

Floor drains in all buildings were sealed following the 1969 fire in Building 776 
Some drains in Room 180 that had been contaminated in the 1957 fire were capped 
in that condition The below grade piping in Room 149 are the only other verified 
contaminated piping in the floor slab 

Room 148 has been heavily contaminated several times Several incidents have 
contaminated the room from floor to  ceiling and wall to  wall. Many incidents 
involved nitric acid solutions spills that etched the floor or walls These areas could 
not be effectively decontaminated After the removable surface contamination was 
removed, floors and walls were painted over and only fixed contamination remained 

Process Equipment throughout Building 77 1 has been used t o  purify large quantities 
of plutonium Contamination occurred frequently in all tanks, process piping and bag 
in/bag out areas Due to glovebox ventilation pressure surges that forced liquid out 
of the criticality drain cups, drains occasionally overflowed This has resulted in 
routine floor and room contamination 
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In 1989, all plutonium operations were curtailed in place There have been limited 
activities since this stoppage Gloveboxes were cleaned and wiped-down, and the 
HEPA filters were replaced during the initial curtailment Although there has been no 
maintenance of glovebox windows, the gloves and bags have been replaced as 
necessary The criticality drains on the gloveboxes have been inspected bi-weekly 
per OSR surveillance requirements Except for Line 30, all criticality drains have 
been replaced by the new “J”- style drains 

There has been no major action t o  remove plutonium from the ventilation ducts, 
however, some Non-Destructive Assay (NDA) measurements and characterization 
activities have occurred Some of the HVAC ducts contain holdup thatt exceeds the 
plutonium contamination action limits (400 grams per duct run) The planned valve 
gasket replacement from Teflon Iy t o  Gycon Iy was not finished 

Process valves have not been operated and may leak when used The cooling water 
supply and return system has been in limited use and the steam supply system has 
only been used t o  supply heat t o  the building The plant air has been used for HVAC 
controls and valve manipulations The inert air supply system has not been used 
since the curtailment 

The following buildings and structures presently make up the 771 /774 cluster 

BurldinnlStructure # 
262 
71 4 
714A 
71 5 
71 6 
71 7 
728 
770 
77 1 
771 B 
771C 
7721772A 
773 
774 
775 
T771A thru H, J 
thru L 

Descmtion 
Diesel Fuel Tank 
hydrofluoric (HF) Storage Shed 
hog shed 
Emergency Generator 
Emergency Generator 
Sampling Shed 
Process Waste Pit - UST 
Maintenance and offices 
Pu Operations 
Carpenter Shop 
Nuclear Waste Packaging/drum counting 
Fluorine/Acid Storage Building 
Guard Post 
Pu Waste Treatment Facility 
Sanitary Lift Station 
Various Trailers 

, 

. 
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7.0 PREVIOUSLY PREPARED FACILITY CHARACTERIZATION 
During the facility operating and recent risk reduction periods, data has been 
collected to gain a better understanding of the risks present in the 771 /774 cluster 
This includes management of known and suspected asbestos materials, and the 
determination of SNM hold-up in many parts of the facility This data has been 
collected in accordance with approved procedures, and records are maintained by 
the facility management Other significant information such as the facility Waste 
Stream Residue Identification and Characterization (WSRIC) exist and shall be 
reviewed when planning closure activities 

8 0 BUILDING AND MATERIAL BREAK-DOWN. 

The 771 facility has been divided into approximately 80 discrete units or work sets 
These sets are made up of individual process lines or specific room(s) in the 
771/774 facility cluster The materials identified as items that are of concern in the 
characterization process are those that pose a threat to the safety of the workers 
and/or the environment These hazards identified in each of the defined building 
sets are those items that may be present in the fixed process equipment and non- 
structural building components or utilities. This characterization effort makes no 
assumptions of those chemicals or radionuclides that may be held-up in the building 
structural componentslconcrete Various inventory data has been obtained to 
support earlier building characterization and management programs. (Ref section 
4.0) These include the insitu evaluation of SNM holdup in process piping and 
vessels, and the identification of asbestos contarning mat4riats. 

- -  

9.0 ISOTOPES AND MATERIALS OF CONCERN 

Americium - Isotopes of americium metal and oxides were processed in certain areas 
of the 771 Facility Am IS produced through the normal decay of 
Pur and in many cases is a contaminant of the Pu production stream 

Plutonium - Isotopes of plutonium metal and oxides were processed in many areas 
of the 771 facility Many areas where unclad plutonium was stored or processed 
were involved in flood and fire situations leading to contamination of most of the 
facility and equipment 

Uranium - Isotopes of uranium metal and oxides were processed in a few  areas of 
the 771 facility Unclad uranium was stored or processed, leading to contamination 
of the facility and equipment 

Mixed Fission Products - Fission products such as C S ' ~ ~ ,  Co60, Srgo, etc are present 
in some areas of the 771 facility These isotopes were introduced in special 
operations, and were not part of the normal production/mission of the facility 
Residual MFP contamination can be found in a few isolated areas of the facility 
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Special Nuclear Material - SNM hold-up has been selected as a special concern due 
to  disposal requirements and handling concerns Concentrations of SNM such as 
Pu239, Am241, and U235 are present in process lines, equipment and the building 
structure lnsitu characterization of the SNM hold-up is presently being performed 
and is currently estimated t o  be in excess of 49,232 +/-5734 gms Additional 
characterization data is being collected and should be consulted for proper closure 
planning 

Polychlorinated Biphenyl‘s - Items containing Polychlorinated Biphenyl’s (PCBs) in 
excess of the U S  Environmental Protection Agency (EPA) regulatory limit of 50 ppm 
have been identified in a variety of sources EPA issued a proposed rule [Ref Federal 
Register 12/6/94 62788 - 628871 amending the PCB regulations The Agency 
acknowledged the potential for the presence of PCBs in a wide variety of materials 
including 

Gaskets Paints 
Small Rubber Parts Plastic 
Caul king Roofing/Siding Materials 
Ceiling Tile Coatings Adhesivenape 

* Plasticizer Electrical cible insulation 
Electrical components Lighting equipment 

Asbestos Containing Materials - ACM in the forms of Thermal Systems Insulation 
and non-friable forms such as Transite is present in many areas of the facility 
Asbestos i s  regulated in accordance with the Toxic Substance Control Act 
40CFR761, and OSHA 29CFRl.386 1101 Asbestos has also been identified in 
many commercial materials induding 

Gaskets - Window Caulking 
Roofing/Siding Materials Ceiling Tile 
Floor Tile and Mastic Lab Counter-tops 
Pipe/duct Insulation Equipment Brakes 

Current ACM management practices have identified many locations where ACM 
exists Additional characterization data is being collected and should be consulted 
for proper closure planning. 

Benelex - Benelex is a brownish masonite like material On it own benelex is 
relatively inert (non-flammable) however multiple approx 0 375” benelex sheets 
have been glued/laminated together t o  increase shielding capabilities The glues 
used t o  laminate the benelex sheets are highly flammable and virtually 
inextinguishable 

Lead - Elemental lead has been used as shielding on many gloveboxes and 
components in the 771 /774 facility cluster ,Additionally, lead is present in many 
other materials such as dry-box gloves, brass, and items such as fire suppression 
systems Lead metal wastes and residues are regulated in accordance with EPA 
40CFR261, and OSHA 29CFR1926 62  
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Mercury - Mercury is known t o  be present in older electrical components and 
thermal instruments Elemental mercury wastes and residues are regulated in 
accordance with EPA 40CFR261 

Beryllium - Again the limited presence of beryllium can be associated with special 
operations in certain areas of the 771 facility Wide spread contamination 
associated with Be is not expected 

Acidic Characteristic - Acids including Hydrochloric (HCI), Nitric (HN03) sulfuric 
(H,SO,), and Hydrofluoric (HF) were used in the facility production processes It is 
expected that radionuclide bearing acid solutions are present in piping and vessels in 
the facility Additionally, salts and other residual materials from the acids are 
expected to  be present Acid wastes meet EPA characteristic (corrosive) properties 
where the pH is <2 0 

Basic/Caustic Characteristic - Caustic chemicals (pH > 7) such as potassium 
hydroxide (KOH) and sodium hydroxide (NaOH) were used t o  neutralize acidic 
solutions It is expected that radionuclide bearing caustic solutions are present in 
piping and vessels in the facility Caustics with a pH> 12 0 are regulated in 
accordance with EPA 40CFR261 ' 

. 
RCRA classified waste solvents - 1,1,1Tri chloro ethelyne (TCE) and other solvents 
were used in the 771 facility. These chemicals were used for their solvent 
properties therefore any waste resulting from their use is regulated. Containers of 
unused solvents may be found In the facilrty during the closure process. Solvents 
as defined in EPA 40CFR261 including the listed and characteristic solvents are 
present in 771 

Oil - Oils such as hydraulic and machining oils were used in many areas of the 771 
facility Many reservoirs of the process equipment still contain oils, greases and 
other petroleum lubricants Waste halogenated oils and resulting waste are 
regulated as hazardous wastes Also see PCB's 

Chloro-fluoro-carbons - CFC's such as freon are primarily present in cooling and 
refrigeration units Additionally, it has also historically been used as cleaning 
solutions CFC'c are known to be present in some facility HVAC equipment 

, 
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